Introduction
Heteropoly anions like [TeMo60 24]6~ represent ing an Anderson-Evans-type anion [1] feature oxy gen atoms with considerably different bonding modes (one, two or three bonds to Te and/or Mo). This could result in an accordingly different pro ton acceptor behaviour in hydrogen bonding. Only limited inform ation is available on this topic, although some heteropoly com pounds show inter esting physiological activity [2, 3] , and hydrogen bonding has to be assumed to play an im portant part in the interaction between heteropoly com pounds and biological substrates.
In favourable cases it is possible to study hydro gen bonding in terms of the proton donor/accep tor relations by X-ray diffraction. With this inten tion in mind we prepared highly hydrated hexamolybdotellurates of light elements.
Experimental

N a6[TeMo60 24] ■ 22H 20
was prepared in aqueous solution: 10 mmol Te(OH ) 6 was added slowly to a solution of 60 mmol N a2M o 0 4-2 H 20 in 60 ml H 20 at 70 °C. The pH was adjusted to 6 by adding dropwise 36% HC1. Colorless crystals formed when the solution was concentrated and * Reprint requests to Priv.-Doz. Dr. Christian Robl.
Verlag der Zeitschrift für Naturforschung. D-W-7400 Tübingen 0932-0776/93/0400-0404/$ 01.00/0 slowly cooled to room temperature. These crystals were recrystallized from hot water. Wood and Carlson [4] have reported on a different prepara tion of a crystalline compound with the composi tion 3 N a2O T e 0 3-6 M o0 3-2 2 H 20 , but without further characterization.
Two endotherm ic processes between 70 and 190 °C were detected by differential thermal analy sis, obviously associated with the removal of water of crystallization. F urther exothermic decomposi tion commenced at 455 °C. A single crystal with the dimensions 0.24x0.12x0.13 mm was chosen for data collection on a Siemens R 3m /V four-cir cle diffractom eter (M oK ff, graphite m onochrom a tor). X-ray diffraction intensities were collected in the co-20 scan mode covering a half-sphere of reci procal space up to 6max = 25°. A numerical absorp tion and an empirical extinction correction were applied. The phase problem was solved by direct m ethods (SHELXTL-Plus programme system) and the non-hydrogen atoms were refined anisotropically. Difference Fourier maps revealed all hydrogen atoms. These were included in the final cycles of full-matrix least-squares refinement with a common isotropic displacement parameter. Crystallographic data are compiled in Tab. I, atom ic coordinates are given in Tab. II*. (1) 528 (1) 2684 ( 1) 17(1) Mo (3) 1525 (1) 2941 (1) 1788 (1) 17 ( (2) 15 (1) 0(7) 1224 (3) 724 (2) 1866 (2) 16(1)
5615 (4) 201 (3) 8886 (4) 
Results and Discussion
There are three unique N aT cations. Na(2) and Na(3) are coordinated in a slightly distorted octa hedral fashion by six water molecules each (Na(2): 0(w 4), 0(w5), 2x 0(w6), 0(w7), and 0(w8); Na 0(w5)) and an oxygen atom (0(4)) of the centrosymmetric [TeMo60 24]6" anion (Table III) . The octahedra share common edges to give a branched chain (Fig. 1) . The interatomic distances between Na(2) and the other N a+ ions are rather uniform (N a (l)-Na(2) 345.3 (2) , N a(2)-N a(2)' 339.5 (2) , N a (2 )-Na(3) 347.6(2) pm). However, the N a(3)-N a(3)' contact between two centro-symmetrically related edge-sharing octahedra is considerably longer (370.5(2) pm). The N a(l) -0(w 2) contact is strik ingly short (230.3(4) pm, Table III ), whereas all further N a -O distances range between 236.4(4) and 248.1(2) pm. Consequently the bonding order calculated according to the m ethod of Brown [5] is the highest with N a(l) (1.16) in contrast to 1.09 and 1.08 for Na (2) and Na (3) (Fig. 2) .
The various coordination modes of the oxygen atom s in the [TeMo60 24]6_ ion are characterized by moderately different bonding orders as calculated by the method of Brown [5] . The bonding orders for terminal oxygen atom s (0(3), 0(4), 0(9), 0(10), 0(11), 0(12)) range from 1.72 to 1.78, and those for oxygen atoms bound to two M o (0(1), 0(2), 0(8)) from 1.61 to 1.67, respectively. The bonding orders for 0(5), 0(6), and 0(7), which 312.1 (4) connect Te with two Mo, are between 1.56 and 1.62. In spite of these differences the oxygen atoms (except for 0(4)) of the [TeMo60 24]6~ anion do not differ significantly in their proton acceptor proper ties with regard to the strength and the num ber of hydrogen bonds formed. 0(5), 0(6), and 0(7), which are bound to Te and two Mo, establish even the strongest hydrogen bonds (0 ---0 277.3(3)-279.2(3) pm). A more thorough discus sion would additionally require O -H acceptor bond valences and has to be postponed until pro ton positions obtained by neutron diffraction are available.
